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Project Introduction

The goal of the proposed Phase I work is to demonstrate the feasibility of the
coordination and control of a low cardinality (n=12) swarm of smallsats that
realizes a distributed Synthetic Aperture Radar (SAR) in low Earth orbit.
Preliminary mission and spacecraft design work has shown that the swarm can
support SAR imaging in the L-band (1.35 GHz) with a ground range resolution
finer than 10 m with a revisit period of eight days. The spacecraft in the
swarm are pre-programmed to rendezvous in a region, say a sphere or box of
certain dimensions, centered at a specified set of (absolute) orbital elements.
After deployment from the launcher each satellite maneuvers to bring itself
into the rendezvous sphere while monitoring its surroundings with on-board
means, such as the star tracker capable of taking still images while attempting
to close inter-spacecraft radio communications (ISRC) links with its neighbors.
Both (passive) optical or ISRC-based relative navigation are then used to
determine the relative position and velocity vectors between spacecraft while
they maneuver to aggregate the swarm in its nominal operations
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Anticipated Benefits

The evolving system algorithms proposed have a “common core” which can

be applied to swarms of dynamic devices ranging from spacecraft to

atmospheric and surface vehicles that cooperate to fulfill tasks beyond the

capabilities of member. Swarm members can operate at a distance, without

physical contact, such as the distributed SAR swarm proposed, or with

physical contact such as in-orbit assembly of orbital solar power stations and

commercial infrastructure.

Near-term applications of the algorithms are to autonomous road or off-road

vehicles or ships. For example, the rendezvous between swarm members, of

the distributed SAR mission, followed by swarm aggregation to acquire its

configuration for nominal operations is quite similar to convoy formation and

deployment for surface vehicles performing (re)supply operations for either

defense or commercial use.
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